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1 ) The amendments meet the requirements of Art. 34(2)(b) PCT. 

2) The present application would appear not to meet the requirements of Art. 33 
PCT. 

2 H EP-A-182522 (D1), GB-A-1571888 (D2) and US-A- 4110165 (D3) 
' disclose a method for the production of clavu.anic acid which comprises the use of 
suitable Streptomyces strains in the presence of a phosphorus concentra^on 
below the limit to which the present claim 1 relates (see the passages of D1 and 
D2 quoted in the Search Report, ex. 5 of D3); however, none of these ******* 
teaches the use of an initial concentration of assimilable nitrogen h.gher than 5 /o. 
The subject-matter of claim 1 is thus novel (Art. 33(2) PCT). 

2 2) As to inventive step, none of the said documents, either alone or in combination 
' with any other available document, suggest that such an initial concentration of 
nitrogen could be of any advantage. However, it appears that the descnpt.on of 
the present application does not disclose any such advantage either; it merely 
states that it is advantageous (p. 4, 1. 5-6) without providing any supporting 
evidence. Nowhere in the description is it indicated that the titre of c avu.an.c acd 
is optimised by using any specific concentration of nitrogen source (see p. 2, f.rst 
ful paragraph and p. 3, 1. 2-p. 4, I. 6). 

Moreover, not a single example of an initial concentration of the mtrogen source 
higher than 5% is given. a . ehnllW 

For inventive step of the subject-matter to be acknowledged, the apphcant should 
have provided experimental data supporting the alleged advantages. 

2 3) Claims 2-15 relate to conventional features which, thus, cannot impart inventive 
step to the subject-matter of claim 1 on which they depend. 
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CLAIMS 

1. A process for production of clavulanic acid 
comprising fermentation of a clavulanic acid producing species 
of Streptomyces in a fermentation broth containing assimilable 
sources of carbon and nitrogen, wherein the concentration of 
assimilable phosphorus in the fermentation broth is less than 
0.15% w/v. 

2. A process as claimed in claim 1, wherein the 
phosphorus concentration is maintained below a limit of 0.15% 
w/v during the growth phase . 

3 . A process as claimed in claim 2 wherein the 
phosphorus concentration is allowed to decrease after cessation 
of the growth phase . 

4. A process as claimed in any preceding claim, 
wherein the phosphorus concentration is allowed to decrease 
after a fermentation time of 40 hours. 

5. A process as claimed in any preceding claim, 
wherein the phosphorus concentration up to a fermentation time 
of 40 hours- is 0.0015 to 0.15% w/v. 

6. A process as claimed in claim 5, wherein the 
phosphorus concentration is 0.002 to 0.05% w/v. 

7. A process as claimed in any preceding claim, 
wherein no assimilable phosphorus is added after a fermentation 
time of 40 hours. 

8 . A process a claimed in any preceding claim, wherein 
the source of assimilable nitrogen does not include ammonia. 

9. A process as claimed in claim 8, wherein the sole 
source of assimilable nitrogen is not ammonia. 



WO 97/39137 



PCT/GB97/01007 



-14- 

10. A process as claimed in any preceding claim, 
wherein the source of assimilable nitrogen is flour. 

11. A process as claimed in any preceding claim, 
wherein the assimilable nitrogen source is ammonium sulphate . 

12. A process as claimed in any preceding claim, 
wherein the concentration of the assimilable nitrogen source is 
0.5 to 15% w/v. 

13 . A process as claimed in any preceding claim, 
wherein the starting concentration of the assimilable nitrogen 
source is greater than 5% w/v. 

14. A process as claimed in any preceding claim, 
wherein the source of assimilable phosphorus is sodium or 
potassium phosphate, sodium or potassium dihydrogen phosphate 
or disodium or dipotassium hydrogen phosphate or a mixture 
thereof . 

15. A process as claimed in any preceding claim, 
wherein the microorganism is Streptomyces clavuligerus , 
Streptomyces jumonj inensis , Streptomyces katsurahamanus or 
Streptomyces sp. P6621. 

16. A process as claimed in any preceding claim, 
wherein the process is fed batch or continuous with 
intermittent or continuous addition of an assimilable source of 
phosphorus . 

17. A process as claimed in any preceding claim, 
wherein the volume of the fermentation broth is greater than 
10 4 1. 

18. A process as claimed in claim 17, wherein the 
volume is 5 x 10 4 1. 



